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DepreciatIOn Lives for Telecom EQuipment

Drivers for Change

There are three highly-interrelated drivers that are driving change m telecommu

nIcations: technology. competition. and new services. None of these are full~

accounted for in the traditional approach to regulatory depreciation. This section

brief1\" reviews these drivers and how thev reinforce each other.. -

Technology Advance

Advances in technology are providing more efficient and functional ways of

offering traditional telephone services. as well as wireless services. video sen·ices.

and new digital communications. Four of the k.ey technologies are:

• Fiber in the loop (FITLl. including any architecture that extends fiber mto

the distribution portion of the local loop. The last link to the customer may

be on fiber. copper pairs. coaxial cable. or wireless.

There are a number of architectures that are under conSideration or are being planned A
true consensus has yet to emerge on a Single FITL archItecture. ContinUing changes Tn

technology costs. regulatIon. bUSiness relatIonshIPs. market forecasts, and market share
assumptions probably mean that consensus will be armed at only gradually Whatever
arcnlTecture IS chosen, It will dIsplace the vast maJonry of copper Investment.

• Ad\'anced digital ~wltching_ especially As\'Ochronous Transfer Mode

I ATM ) switchmg.

The next major SWitchIng generation ATM SWitching. IS optimized to handle all types of
traffiC on the network effiCiently ana qUickly Todays digItal SWItches use ttme dlV1slon
multipleXIng to connect COntinUOUS streams of digitized VOice or data at 64 Kb/s for me
Duration of a call This IS effiCient for low-speed, ClrCUlt,swltched applicatIons such as vOice. but
It IS unusaole or ineffiCient for hlgh·speed digital appilcatlons, espeCially those With bursty (non·
continuous) traffic charactenstlcs ATM SWitches, on the other hand. use small flxed-Iengm
packets called cells Unlike conventional packet SWItches, ATM SWItches do not IntrOduce
SIgnificant Signal delay (because of the Simple cell structure) which means they can be used for
COntinUOus. real·tlme applications such as vOice and vldeoconferencmg. However, smce ATM
uses packet SWitchIng. It IS also good for bursty data traffic The ability to handle all types of
traffic. at all variable data rates not only makes ATM an effiCient SWitch, but It IS also Ideal for
networked multimedia applIcations that use all types of commUnications
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Revle\', & LJccc.:::

• Synchronou:, 0plIC:l1 ~e[\\ork lSO~ET, :r:lnSml"'dor: l1r: fib~r 0rt>..: '\ ,

rems. including :\exr Gener:ltIon Diglt:ll Ll)OP elmer \;GDLC: ': ,tern,

incorporarIng SO~ET

SONE'"'" is a new format for organizing rnfo~mat:()~ 0'-' a fltle~ 0=::::5 c;-;an'1'::' tr.e: ''2c::-;-:-=:
the need for Integrating alfferem types of ~..afflc C)~ trle same pal~ of ;:Qe's ':"r"'::"';::s -~~-.

advantages are standardlzec oor:cai ana eleCtr:cal 1n,:,::r7ac.::s ,: Wnlcr a~1 suc::Cllers rr',\.:s: ac;.e'-=
Another IS that an :nDIVIDua; InfOrmatiOn stream on a fIDe' cr;anne! .::an ::co:: eff:clentl\' se:;)ara:~:

from the rest of the information on the cnanne! W'tr.a SONE: a:::c·arOD mUftlC'le,·," c.~,

Signal can be extracted with a single piece of eqUipment without preaKlng cown tt"'e \'.r;-.:.""
sIgnal. SONET add·drop multiplexers are already cost-cc~oetltlve Wlm asYnc... r(ln::~s -::c',.;::me ·
and soon will be commooltY Items that are rntegrated :ntO aimost every cleee 2; :::~::U': ,,;. :

SWitching) eqUipment ThiS will render reouncant mucn eXisting Clrcu:: eCL.;:Dmen::l::;~::-;

digital crossconneas and multiPlexers.
Further with SONET. carners can mlx-ano-match Clrcu:: eOUiomer: s:: tr.at t"e, car us",

differem manufacturers eqUipment This. of course. prOVides oceratlonal ana eqUllJ~enl

savings. as well as more competition between manufacturers. Later on. SONG Interfaces \\iI! De

built directly Into S"/Itches. leading to even more equipment savings NC:DLC systems ~'.1.'

directly Imk to sWltcnes throug!1 SONET interfaces. From tne same unit. some cnanr~elS ;nay!:'::
connected to other SWitches or facilities usrng a built-/n SONE! add-drop multiplexer CIrCUIts
could be transferred from one SWitch to another Instantaneously This Will give ::arners muc~

'T1ore flexibilitY \-vhen It comes to dealing Witt" SVVltCtl manufacture~s SON=:- Will t)ene;::
custcme~s as we!1 as carners In addmon to the Inherent econom:c benefits c; a more efflcle~,

"1etwork. SONET will prOVide greater reJlabliltY through ItS supcort ot fiber Tlng arctlltectures and

enhanCEd response time and f!exlbrllty Ir provISioning new cnannels.

• High-ClD:lClty dl~ltJ.l \\,reles~ tcchnologle:-. ,-,uch a, Time Di\j-..\PI' \luiuri..:

Access i TD:'1A i ;.md Code Di\'ision \1ultlpk Acc~"... \CD\ 1.-\ \

These digital Wireless tecnno:o;:lIes can multiply the capaCIty uf eXisting cellUlar systems bv "
factor or from rnree to : (i and IV,! also be utllizeo With me ne~'. personJI c::mm:';~'::atlc::<

svstems One Impllca"on 0; tn<o mcreased capaCIty IS tne aOllitY to compete more directly \';Ilr-l
Wlrehne service

In a nutshell. rhe bencflt-> of rhese technologIc ... arc reduced or~:'allng cmh.

reduced CJpltJi costs. he[[~r scnlCc. or. in '-'orne CJ~e". IlC\\ Sen·ICC.... The ted1

nologies are all well-understood Jnd do nor requJn: ",clcn!Ific. engInt.'ermg. 01' eCI)

nonuc bre~krhrol1ghs to he L1Crll1~ eO There 1~ \\'ldesrrc~ILJ ;t~reCmL'nt df10ut thcJI

rlcnefirs ..md COSt tar~eh \\11Ik there I' -.ome contro\'ers\ Jt'1OLlt the Jet~lib and

'1rnm,;. !h::rl: !~ \,'onsell'-'li.., m:lt tn..- !L!lllrc ui lcjc.:mnmuml'Jl1UIl~ I, hllil[ o.lrollnJ

~nese [echnOl0~:es
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DeprecIation Lives for Telecom EquIpment

Competition

Compenuon has entered the local exchange business. and it will increase

dramatically over the next few years. So far. most local exchange competition hJ:O;

centered on the large business customer. Competitive access providers (CAPs, are

already serving large businesses in concentrated areas. and cable television comp:.l

nie~ are providing alternatIve access for high-bandwidth sen'ices. CAPs are

installing the latest. most efficient technology-fiber optics. SONET. and. in cities/

locatIons where they pro\'ide switched services. modern digital switching.

The next competitive arena will be the mass market for voice services. Such

competition has already begun in public phones and. in some states, in intr.l-LATA

long distance. Two additionaL more pervasive sources of competition are cable

telension networks and wireless networks. specifically cellular and personal com

munic:.uions services (pes). Technologies are emerging that will allow voice to be

added to state-of-the-art cable systems at a cost that is less than on copper pairs. On

a per-subscriber basis. cellular technologies are already less costly than wireline.

With the new high-capacity digital wireless technologies. such as IDMA and espe

cially CDMA. WIreless technologies will also be less costly on a per-minute of use

baSIS. Exhibit I illustrates some of these cost comparisons.

BC::.luse they are more efficient. the new technologies offer very substantial cost

:.ld\·ant:.lges to ne\\ entrants In local telecommunications. These new entrants can

lOvest In the most efficient modern eqUIpment without regard to an embedded

mtrastn.lcture such as the LECs have. This. in turn. will pressure LEes to adopt

new technology qUickly in order to stay competitive. Thus. competition reinforces

the technology dnvers ana magnifies the obsolescence of the old technology.
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Exhibit 1
Investment Per SubSCrlOe r
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cnJ ! Ull~,
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-:u,I"ll1l.'r :ll11nCl'llnn ! 'llTIll.I: I" I,": r,IIJ h\ lcllul.1r II' "dc, ,1:;1.'111. .... ~:I) I

E,lllTIJIC ~\ DJ\ IJ P Rccj :rThc Prl1'f'c,:\, lilT C'llllf1l.'llllllll III Ih,' :'uh".:nbcl LI'I'!' Th,'
Fihcr-I\'.lhL'·'.;r:I:;hhmho(\u-\:,!'n1,H.:h rror:ntcJ JI Inc: I ,t-\llntl.li Tcl<:,-'llm111unll'~1\1I1IhRr:,.:.lI,·"
Pnltc\ C()nl.:rcn~c \ SCfllC111 r>c ! '}O~ I It rCf1rc~r:nt' Clh\'- .Jlil'(JI.:d '" Ic!t:f1110n\' lor lIr::r,IJmc:
'::Jbk ,:qcm lor In!cr:JClI\C T\ ,JilL! Ic!t:rl1,'n\
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Depreciation Lives for Telecom Equipment

New Services

The third driver IS the Impending emergence of digital commUniCJllOn~ ser\"ices

tor the mass market. These sen'ices will support both tele\'islon and computer

based applications requiring digitized transmission of text. audio. and still ;.:nj
mOVIng Images. The applications for these sen'ices include advanced fax. com
puter-based imaging. LA..'\ interconnection. videoconferencing. interacti\'e multl

media. video on demand. and InteractIve television, Today. the market for digital

communications servIces for these applications is relati\'ely small: howe\'er. the
potential for growth is tremendous. especially when these services are extemkd

heyond large business customers.

l"ltimately. the telephone network will provide full broadband. multimedia

conununications services based on three of the technologies we have mentioned:

fiber optics. SONET transmission. and ATM switching. Along the way. inter

mediate steps will include narro\vband Integrated Services Digital Network flSD~)

and video on demand sen'lces. Since some of the new sen'ices blur the traditional

distinctions between telephony. television. publishing. information systems. and

computing. they foster a new type of competition focused on the convergence of

these Industrles. In this environmenL competitive advantages belong to tho'ie

companie'i that can deliver a package of diverse sen'ices for the least cost. As it

happen,. the ne\\' technologIes allo\\ delivery of multiple services at overall COSh

:h;lt are comparable or IeSc. than the traditional delivery mechanIsms for the
mJl\ldual serVIces,

Impacts on Depreciation Lives

,-\lone. J.ny one of the"e dm'er" \\ould cause SIgnificant change in the L1epll):

IllCl1l of technology, Together. the\' are forcing unprecedented change that IS rcn

Jenn~ most of today's telephone net\\ork obsolete, Although sallsfactory for \'OH:e

,entces. today's network IS expenslYe to operate and offers limned functionality In

term" of mobility and digital serVices, It w;.rs optimized and constructed for the age

of electromechanIcal and analog: sWIlchm~ and copper cable. an age whIch for a
dC':;lde has been glvm~ w~y to dlgll~i ,wlIchmg and fiber OptiCS, Much 01 the

eqlllpmem placed m the Iasl dec;.rde Is becommg obsolete In the face of new tech
nOlogies such as SONET and AT\l Thus, if LEes are to remam VIable. they must

reDuild theIr nel\....orks-sooner r~ther than later. ThIS necessitates continued.
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massl\'e In\'eqrnent lD ne\\' tecr.n()IO~y til:":: r=.}~~,rc' l1',~:~,:, ,n()n:~ :;\ c' 1('1:' e\l'l:~;:

!nyestment th:.m are cum::ntly pre\cnbeLi by rc~~:;JIl':-

Weaknesses in Regulatory
Depreciation Methods

The traditional method tor e:-.tlm~ltl:l;; depre:.::atwn l;\ e- 1- ll'> ~'\.::-:::::: nhlt1~i:\

data for older \'mta£!es Jnd ;':'i:-.ume rna! all \'mIJ:e, \\ill l?\t~:L-::l~': :h.: '.ll1i\.' .1~;:-
'- _. -

dependent charactenstics, For e,\ampk, if 60S of the unn, 01 ~l ri~":l,:~lj:lr l.:,.. J1ll~';

ogy Installed In 1983 \\ere still in ,ej\lce In 19S9 I"J\ year.; lJll.'f', \',i,.' \\ ,lui":

assume :hJt 60S- of the units Installed In 1990 \\ould "ttll he 1!1 "cl'\\':: In lllll!"

(again. six years laten, ',This greatly o\'er-simpiifie" but .:apture.; [:1': t"lil"J-: lJ~~:,

The assumption of age-dependent retirements reiiecrs il situattun \\i1eL:' \\e:u-Ol:: \11'

breakdown driyes the replacement process, Cnder thls model. ne\\' rechnology Il1r

perhaps a ne\\' unit of old technology) replaces old technology on1) when :he pjJ

technology wears out or breaks, This is an accurate modd for some 'ltU~\[Ions: tor

exampie. it reflects the way most companies repiace motor vehicle",

Today. however. technologIcal obsoiescence 1.... J. malor caLIse ol rememems :;-:

telecommunIcations for s\\'\tchmg and ':lr;:~llt equipment. .md h Jls~' e\rected to h..-

for out lde plan! In the neilr t'tm.lj't', (Other dn'.er'-~·Ol1lr~! ilIon ilnd n('\\

,en lce -ilre b.r:eh renected In thh drl\'er,; \!...)I1;ll!:\ ill1:1;\ 'I' .tll)ll~ I' (11)[
, ,

ilppropnatc In .... ueh ~l ,ltuatlon Thl .... I' m;jJc ~':.:-:u- In E\!:;t11: .:::, \\;Id~ pl~'l' l!1l'

\'Image SUn'I\Or curve" tor cro"shar s\\[tchIn~, These are "tllllLLr to nOl11ul

'Ul'\'\Of cuf\e .... e\cept thil: J ...cnarillC In\'esrment lit'\.' I.'\.:k h ,!10\\11 t'()r caci~

\Jnt.l~e of equlpmen:, \ute l!l:: ";}\'alanche .:-trecr" het\\cen 1l)-:-~ im~ I~)SU, Dunnf

1111" rcnod, ~dl \lm~~~e' e\re~'JcnceJ "udden .tnd .... 1111ult.mcuu ... 1\" !Il'menh, .1'

eleclronIC q\ltchIn~ \\.1' rilrlJh JUortcJ

One em abo set' lram the J\ill:mdlc CUIYt''- lll;ll. \\ hen lcchnoJp:;lc:d ob..o!c,-

cence 1:-. the malor dn\e:' In rettremenl:-., there I' no "Ui,.'jl 1l1Ing :1, :l l:un .. t:1nl "en'ICC

:ife, Equlpment rurcn:N;l1 bte [[1.[ lccnnoll1gy ~encr;lt[(m \\1l1 hil\c J. much "honer

life than a pIece ('I eqUIpment ['lurct1a ....e'.l '.::.:.rlle: Further. me exn~Cl':u ,cr\ leI? 11k

01 cqUlpment purchased 1;,)[2 If, Ih~ l'YClc I' roLl~hl: the ....:llne il':- th-: il\ e;-ilgc remaln

mg Ille 01 ~xhtm;; eqLllpmcn: The'~ (l[) ..en::tlon" iLr~ Lontran [I) mon~dJly-h:,beJ

depreclatlon, but Ihey ren:::.:: !'::~:iJI\

7



Depreciation lives for Teiecom EqUiPment

\loSl Important. until the a\'alanche begins. life estJm:He~ for the old technology

uSing mortality-based an:.llysls will be based on :m extension of the pre-u\":.llanche

trend and. thus. \\"ill be way too long" !':or only will the life estim:He" be \\Ton~.

but they will be wrong right up to the moment the a\':llanche begins. To LISe d

different metaphor. this IS like paddling a rowboat without e\,er looking forwar j"

You arc (\\'er the fall~ before you kno\\" anything is \\'ron~'

Exhibit 2
Avalanche Curves

Pla.ct In Sen'ICc IMillaOD Dollusl

60 -------------------

J
I

40 ..:

:;0

1

I
20 -

1940 1iSO 1HO

YEAR

1980 1990

SOli rcc: HI:! Icon:

The ongmal n:pbcement technology for crosshar sWllching was analog stored

orogram control (ASPC I ,wllchmg. firs! mtroduced m the mld-to-Iare 1960". Note
[hat [he :.l\·alanc!1e ot crosshar retirements begms In about 1975. more than fi\"c

\ear" aite; the mtroducl1on of the ne\\ technology
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ogy \er:-' bll? In It" lit:: C\·l'!;;. c\'en J;[;;:' Ill': r:.:~\ :':_:;i"."·'~\ \\.l- .l\.UI.::',~

Althou;h 1111" beh;l\IO~ may ,,('~m odJ, It l- !:- p:,.... e'l n~::;::- :':_':~I:\':";le- .I:O,~ :.r:'

ntten be rerfectly r:mon:..:.l. (Fo, .:\:.m:pk, miUion- ,~l '+~h ~~r'l'r;.: _'\li;:~~::~':' ::::','

been ,nld ~ince the mtroductJO:l (If th..: rep!ac:.::r.lcDt ~.:chn\'il';:-, :i'....' P':::~l,::::

re~ujt fWr'.l se\'erJlIJC!O:-':

I j I The need to m;.llnUIn e\btm; equipm;;nt :md ,en \C~ !.:\ ei,

I ~ i Restrictions on the :l\":.liiabilj[y of the n~\\ techno!,,:;,:

l.3 I High re !;.lli \'e costs tor the ne\\ technology e;,irl ~ If1 It" 111'': C\ .: k.

(-+ \ ,-\n mherent blJ" toward the exbtmg [echno[o~)

Howe\"er. we must keep in mind that the last purchases of old te.:hnoi(1f:- \\ill ha\c

especially shorr lives.

An imponant Implication of thi~ phenomenon is th~a recent r;l\('"tmenl r;mem,

111 the old technology tell us iittk JDOLlt the likely adoption l)f n~\\ le,:hnoh,gy, e\en

m the near future. Purchase \'olumes of the ne\\ rechnolo:;y llUy be ,mailer than

tho.;e of the old technology 0.1010"1 In the time the :l\"abnche he~in"

Using Technology Forecasting to
Estimate Depreciation Lives

FUnLlI1;..Ll~i\. (here ~lr:: L~llJhk :l1clhoJ:-- (hJ! alk)\', u... (\) (on,:cJ:--[ IUlllJ....' :C.:I1I;, d

ugy chLlnge" ~l[1d. (hll:-" cJC;'I":?c:;.ltlf'n 11\'(':-' OI?\c)O[1cJ :md !C..;ll'J ()\ ,'I' '11:ln\ \;;';11"

In lcle':OI1l111llI11(;t:lon, .;",: ,,[he! 1:~JlI'trle". ihl'"C: ,;lClllPd, 11;'1\': rr(1\L'11 il) hl ' \IT

r\.'klhl': Id;' !OrCC;',hllf'!!.: Tht.:'l: h.l-" IlC' III :111 lIlldChlJnJIl1~ ,)1 Ihc I'm":;.'",, ()!

Il'chnoj()~y change :tnJ ~r.2 lhe ,)! .1\Jlbbk dJlJ tl' ])J"()l1l1cc ~llI:lI1tllatl\e lorec;.l~t-.

One technolo;y fOreCJ .... llr.~ r;~~tnod. \UDSllllllJOi1 :lii:ti\"". na, nel'n rJr<)\ l';:

cfk\.'l!\C III protectIng t!1;; ;'ldortll':l o;'l1e\\ [Ccr.I10!,'C:IC:" :In<J tilL' d),()k:-'~Clh:-' 01 did

(eL'nnOI(1~le... SlIbS(!lU;H,.1n r:,::,':-- '\ 1 iill' dl ... nl:K'~'l1k':~l ,): ,1;; ,:-·,l,lt->ll,hcd ll.'l·hIH,i\);,

hy d ne\\\.'1' i.:c!;no!Of:- '.', :,.:;: !he :;':','. !cl'lmolu~:- jll\)\ ;d_', ,l\P,l,ll1!ldll\ lll1:,rO\l.:e:

,·:.l!xlhllllle:-,. pert"\)rm:m ..:..:. ! '1' el'I'ni):l11e~. \\'ith :-'Llh"lltL:~I()\1. tcchIlO!l':':k:l; ,Ul1\.'!'1CII

11\' n) :hc nl'\\ te:.:hn01C:.:' -not \\C~~l·-l)Ut-l' tl1c ci1'I\':: ,l~r rCr1:Li.:Cl11Cl1:
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Depreciation Uves for Telecom Equipment

With substitution analysis, we examine patterns of technology substitution.

The pattern is remarkably consistent from one substitution to another. and is char

acterized by an S-shaped curve when the market share of the new technology is
plotted over time. Exhibit 3 shows the S-shaped curve for the Fisher-Pry model.
Of the several substitution models aVailable. in general. we have found the Fisher
Pry model-and its extensIons, notably, multiple substitution models based on the
same principles-to be the most useful for forecasting. The adoption of a new
technology starts sloWly because. when It is first introduced. a new technology is
usually expensive. unfamiliar, and imperfect. The old technology, on the other
hand. has economies of scale and is well-known and mature. As the new technol
ogy improves, it finds more and more applications, it achieves economies of scale
and other econOmIC effiCIencies, and it becomes generally recognized as superior.
The old technology, because of its inherent limitations and falling market share.
cannot keep up. The result is a period of rapid adoption of the new technology.

beginning at the 10% to 20% penetration level. This corresponds with a period of

rapid abandonment of the old technology, i.e .• the avalanche. Toward the end of

the substitution, adoption of the new technology slows down again as the last

strongholds of the old technology are penetrated.

Since the pattern of how a new technology replaces an old one is consistent. we
can apply the pattern to a technology substitution in progress, or one just begin
ning, to forecast the remainder of the substitution and estimate the end date for the
old technology. We can apply substitution analysis even in cases where [he sub

stitution has yet to begin by using appropriate analogies, precursor trends, or
evaluation of the driving forces. More information on the Fisher-Pry mode! and its

application is provided in Attachment 1.
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Exhibit 3
The Fisher-Pry Modei
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Experience with the Fisher-Pry Model

.-\lthollgh no t'orec~\l!r.g method 1\ perree. om c\renc1h.·c \\'ltl1 Ilk' illoJ~1 1:.1'

been e\ctikn[ OCc~i'lon~l!ly. \I.e compare rmor 10reC:t-;[' \\'1:11 'lli),e~lucn: d;ll;l ;111,1

nel,l, [OreC..l..;b Th::"c \..·()Ill~;lr1'(\n' dem0f!"trJ!::' the .l...·_·L::·.l'.·\ i): t::l' 11](1-1cl \\ Itllll:. .

reasonahle loler;mce,

-\:1 c\;lmnic l' -: 10rC_';I'[ ::-:.It Tl'chnol()~\ r-utl!:~>. iil~ TF1, ri:r:II~J II: ,,"','

lor the "uh"tllullun (,; JI:.::t;t! ,,>\\t1cnJnC: lUi .m;tl\'~ ,\\Ill·illn:..: hI, 'lUIIII LEe,

E\hibll ~ ,110\\" the Il)~l) loreCl..;t Jnd the 'OilU 11:;11"I....('r' '!H)\1. :Ill' ~;lt.1 ;\\ dILII'!'.:'

marker". :r~I:C" lh: ! l)~l) !()rCCJ"t \1. :thIn about I()(~ .. lnJ ;IJll 111,l C\,ll·t!\ 111;I[CI1(', tile

rroiected end J~ll": alii C;lrlle:' !UrCCJ'-.h. J.llIn!::' ".:_.;.... [I' till' 11il,l- i q~1 )'. I.\ l'rl' k"

pertcel re;;:.m.ill1~ lnt' \e...lr-h\-~C,l: ;laltern. [)u[ ,IC~'~:idlej~ 1,'rCCI,r tile enJ-J;llc h'l

ana!<)g '\\'llchtn~ to he het\\ een ~ uu- .mel 2()() 1 Th, \\ ii' ilt ;; tll11e ,,\ ::Cll ;IUn\

c\oert" tl1l111~m tller~' \\olliJ he no retirement, .I: .;Ii (II .1IUi'IC: ESS ~\, Ikilc, helllll'

:O()O'
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DepreCiation lives for Telecom Equipment

Exhibit 4
Comparison to 1989 Digital Switching Forecast

D,gltal SW'fcn,ng (All Types'

• Data tor 1989 Forecast

1995 20052000

CI New Data tor 1994 Forecas:

,9S9 ForecaSl
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"70' :
---: 60':c..
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< 50 c,-
~

~ .: 0: 0

t.
J 0',

20'0

, 0'0

ODD

1980 1985

Source: Technology Futures. In,'

Comparison of Mortality Analysis
and Substitution Analysis

SUDstmUlon analysIs pro\"ldes hetter IndicJtors of lives thJn monalit\"-haseJ

mctht)d~ hccause sllhstltll110n analys1s recognizes that technological obsolescence I'

thc maior dm'cr for retirements, A... preViously noted. analySIS of recent retlremcnt

Jnd In\cSiment data could not have predicted the rapid retirements at

dcctromcchanical "witches between 1975 Jnd 1980 (the JvaIJ."'lche shown In

Exhihlt :2 J. Using historic:.ll d:lta. a substitution :.lnJlysis performed as eJrly :.lS 1970

would ha\'c predicted the :nabnche, This IS because substitution an:dysl'

recognIze .... the e:.lrly adoptions of the new technology. In this case analog SPC

~\\ltcl1c,"" ycars before slgnIflc;..mr quantitIes of the old technology are retired-and

~\'cr. \\hen large Investments In the old technology are still hemg placed. The earl~

adoJ1tmn\. correspondmg to the tiN. relatively fbt pan of the S-shaped "lIbstitlltlon

L'LI1Tc. Jrc oTlen lor gro\\'tn <.lppiIC:.ltlOns InJt do nOt cause signIficant retIrement ...

12



Howe\'er. they :.tre :.t erccl/rsor (or lJt.:;- rC'~;~.:.:n;.:r.: ;'l\'~:-J:;~' t1;;I: J\) r.:,ui: ",

retirements, Thi~ is one r~J"on \\'n\' SUDSWlItlC':: ;111.11\ 'I' ~';.1.[] ;'I';?Ji.:r cr.:: c.>c:.::> ."

the waterbll. The steer pan of the S-,hJred Cllr\~. \\ner~ :-'.:\\ ~;?Ct1lWll'C:'. 1

placed \'ery r:rpidly. corresponds to the J\"alJnche of retlrement,

The exampk shown m E.\hibll ~ a~:lln ill ustr:.tte, th~ flO\\ o::r ,) r" l;.?~:i1I:(' I, '...:' :, ",'.

casting. Substltution ::naiy"es done m tho:: miLl-tC'-Llte jllSO.; preJlcleJ Ih~ :;\ .:i:li1'::l,'

that i" burymg the ;.mJlog ESS accounts of thc maJor LEe" toJJ: .

Another impoITant POint IS that substitutIon analy,h l11easur~, technnk':;: Ie

tenns of physical units In lise, For example. \\'e foreC:1S1 Jeces, 1m\?, 111 '-':'\'kC ,':

equl\'alem circuHS In ,en'lce. BeSIde measurIng 111 ph:'SIl':.tJ unn, r:lthc:' l:un ,;,\,

IJrs. substitutlon analysis reflects whether J unit of iO\'estmenr l' i.l,elU: .l' \lr'!'\"L"~

to whether It IS retired, On fundamental principles. 1I,etuiness " the h.:tt;?r Jeflrl'

ci:ltion measure because it reflects the producti\e \'alue of :.tn asset. .-\1,o. hecau"c

of the potential 1:J.g between the end of an Jsset's useful life :m-l lb retlremem.

retirements are typically a late indicator of major changes m an account. FDlh)\\lIl~

the avalanche curves. obsolescence~based retirements show up only afte:" the story

is almost o\'er, \leasllnn~ unIts III use. on the other hilnd, pro\'ldc., J lc:.tJing mdi

cator.

Why Using Technology Fore
casting for Life Estimation Is So
Important Now

Throll~nollt the hl"lory 01 teiepnon\. l\?chnoio);: ~lJ\:Inl'-: h~l' ,'~lU,,~J till'

replacement of old rechno)(1':;~, ..1' c\'ldenccJ [1\ rrt>\J()lJ' ;\\;l!:lllChc Cllt'\L" ,md S

..;hared "lIbqllUllOn ('un.:, Ho\\e\e:" there ;1I;' 'c\el"Jlthln~, tl1:11 l1lJ\..e [i1ln~, dil

1~rent no\\ Fir',. \\ C .ll'..' i:~ .: relll1J \\ her:: r;1l11d ~lJ\';lIK-:' 11, 11l1CnlCICL'tl'OIlIL" .111,1

ftber optIC' tcchnolC'g~, ~tl;' lC'!UP1l1~ tckl"0n1111l1nlCJrIOn" CC()11011l:i.." :It :\11 ullrrcl'l"

dented pace, Second. the"c chiln~c" Jrc lmr::,T~1:; ;dl 1'Jr1'. of till' llCt\\ (lrk '111l1lttd

neollsly. IC;ldln~ rilpH.il: to J \'ro~ldh;.tnd l1et\\{)l'f-- dl"l'hllectllre that I' 11Il1lb11l-:ndh

Jifferenr th:1I1 tOd~I\'" ThIrd. there ;lr~ \\\11 (lther In\Ch. CDl1lnetltlill1 ;tnd I1l'\',

,en'ices. th:l; remforce lne ;llIC:.ld\ qron:.: :"',"l1n())()~\ W'I\ cr, TllL' rl"UII \\ill j)l'

"lmU!tilne0l!' ,I\'alanchc ::ur\ c' l1CC.lmn£: II: ;:11 I1lJl0r lI1\'esrll1Cl1t cJrcg(\rJ(.> uurrn~

:llC liltc : \)0(k .lOG c:lrl\ .:()OO'
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Depreciation Lives for Telecom Equipment

Historically. avalanche CUl"\'es haye been recognized by the regulatory deprecIa

tion process after the fact Since traditional depreciation analySIS pro\'ides no way to

predIct them. Since a\'alanches usually reflect retIrements that occur before the end

of the equIpment"s prescribed depreciation life. they create depreci:mon resef\~

deficiencies. 1n the past. these resen'e deficiencies have been recovered by mlortl

zations over future years. This approach worked satisfactorily in the days when

3\'alanches were the exception rather than the rule. and when the monopoly struc

ture of the industry allowed reserye deficiencies to be recovered trom future r~lte

payers. However. in the new environment. this approach is less likely to work.
Capital must be recovered while the investment is still useful-before it is retired.

The competitive environment will not allow LECs to recover investment In both olJ
.md ne\\' technologies simultaneously. This means thm lives must be accurately

estimated a.., early as possible-before the avalanche begins. and e\'en hefore

explicit replacement programs are m place, This is why usmg technology forec~lst

mg to predict depreciation lives is so important.

TFI Telecommunications
Technology Forecasting Studies

Technology Futures has been applying technology forecasting to the

[eleconmlllnIc<1tions industry Since 198..+. Much of our telecommunication~ work

hJ'" been ";l1pponed by the Tekconunl1nications Technology ForecastIng Group

I TTFG I. an mdustry ;lS~OCJJtlOn of maJor LECs in the L;nHed States ;md Canad:l

\\hlch was formed in 1985. The nussion of the TTFG IS to promote th.: under

qandin~ and use of technology forecastmg techniques. econonuc evaluators. and

.:ngJnee[Jn~ models to predict ;lnd support the continued evolution of the

telecommunIcations network. l'nder TTFG sponsorship_ TFI has produced

numerou" malar studies on telecommunlc.ltions technology adoption In a "pan of I()

yCJrs. long enough to establish ~l track record. The list IS shown Ir1 :\ttachment 2.

The TFl studies fall into three general c;.lIegones. First lS a senes of mdustry

"ludie" on the adoption of nc\\ technology In the telephone network. We started

Jomg these studies in 1985 and h;l\'e Issued updates over the years. The most
recent report, Trallsfnrll/1I1g tire Loc(/( Exclr(///ge Nenl'(Jrk: AIl(/lncs (/1/(( Forcc(/sls .

1)( TC('/llifl/0t:Y Ciwlll:c. \\,;lS Issued In t994 ana covers swltcnmg eqlllPment. out

Sloe plant. and CIrCUI! eqlllpmem. These studIes orovlde quamll::ltlve torecasts of

me Jdopuon of new technolOgy-and the replacement of old technologY-in future

\'ear".
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Second is ~ set or ~e\'en studie:- completed bemeen I9lJ I ~nJ lllll~ on lh~ l1e-eJ

for and adoption of new digil~1 telecommunic;l[Jon, ,er\'iL:e~, Ir. these- :-tudie-~. \\e

assessed the drivers and benefits. as well as the constraints. of ne\\ ,e!"\'ice~ i,l rr('l

vide applications such as advanced fax. electronIC imaging. mteracuw multimel.:;~.

local area network interconnection. \'ideoconferencing. and interac:l\\.' :~l~\ 1'1,\;:

We concluded th:lt there is a pO(entia~ mass market for lhese appii..::.It1t'I1:-. :1l1.i :::.~:

the widespread a\'ailability of digital ::>er\"lces i~ reqll1red [0 sen'e them, \\'C' lih:::
developed qu:,mtit::ui\'e forecasts of demand over time for digItal "er\lCe, ;.It \ arlOU'

data rates, The results of the studies were summarized in our 199~ reran .\'('\~

Telecommullicatiolls Se,,'ices and the Public Tdepl/{'1lf' 'velll"{'ri.:,

Third are several srudies on the effect of competition on the eXIsrm;; imeslmC'n!
in the local exchange network, These srudies quantify the revenue ll'';sc, in \'('Ii..:\?

sen'ices that are likely due to competitors using technologies that make- obsoles':~nl

today's copper network, The most recent is our 1995 report. WircicsJ £Illd Clh/e

Voice Se,,.ices: Forecasts alld Competitil'e Impacts.

A unifying conclusion from these studies is that regulatory depreciation li\'es are

much too long. especially given the climate of rapid change we are el1lering,

Ufe Estimates for Telecom
Equipment

The remainder of thi~ repon reviews the TFI industry forecasts for the major
categorie, of LEe nem'ork eqUIpment: outside plant. circuit. and s\\'Hclling. Since

the ~:lmc basic drIvers are present :lL:ross the nallon (technology :ldv:lm:c. L:ompetl
lion. and the need for ne\\ ..,en'ICes l. the industry perspeclJ\'e is generally applicahle
tl) indl\lduaJ companle:-, The forecJsr-; Jre detailed in Tmllstor1l1ill"-: l!le LowI

E.rc/wn,-:(' .\"clll'Ork, The ~s[lmated J\'erage remainmg live~ (ARLs I reported ht:r~1I1

have been updated to Janu:lry I. JSlQ5 from the January I. 194..+ \:lIue~ that were

reported in the referenced document. Tabular data for the forecasts are provided In

Attachment 3.

Metallic Cable

The outSIde olanI ! .... rr~dilion:.llJ~ spilt mto undergrouna. huncd. ami aeriai
'.lCCOUnI~, From the \'lewpoml of cable nl:Icemem :lnd wcar-oul. thl .... IS a iogIcal

-:alegonzauon: Nn \\'hen teCnnolOgIcal onsole:-.cen-:e h lh~ driver lor change. the
categonzJtion IS less u..,eful. In applymg technulugy torecJstIng. we han:. mst~ad.
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Depreciation Lives for Telecom Equipment

distinguished between interoffice. feeder. and distribution plant. which are spre;.ld
among the three traditional accounts.: We chose this approach becaus~ technolugy
is being adopted differently and at different times in the interoffice. feeder. and di~

tribution pans of the exchange network.: Also. some of the dn\'mf: force" of
chunge ure different.

Outside Plant-Interoffice Cable

At year-end 1993. the imeroffice plant was 96C;:C digital and i·Fe fiher. .l~

measured by circuits in use."'. ~ Thus. there is relatively little metallic investment
still being used in the interoffice enyironment. Almost all ne\\" investment 1:-> tih~r

and the metallic carrier share has declined steadily. Exhibit 5 shows the technology
shares over time. Our forecasts indicate that. for the industry. the mteroffic~ net
work will be almost IOOC;:C fiber by 2000.

Our forecast for the adoption of fiber. and the displacement of non-fiber tadii
ties. is based on a multiple substitution analysis of historical data through year-end
1993 and planning data through year-end 1995.5 For interoffice copper. the an~\ly

sis indicates an ARL of 2.9 years as of 1/1/95,6

i II1TC/"(Iriice lai,;illtie~ i,;onne:::t tdcrhonc ':('lmr:lny central offices (whcre the 5WllChcs arc lo.:atcd I

\\ Ilh each other. Feeder lacilillCS arc cahles [hat c:';tend from a centrol oftice toward the
nelghhnrhoou, and hUSIOCSS :lrcas scrvcd hy the centrol office. A typical feeder c:lbl~ usu;llly Sl:rve,
J lJrgc number 01 customers, The ,iIsrrrvlI1JolI network extends from the tcnmnallon of thl: lecdcr
tai.:illllCS to resldcnces and husmcsse~,

: For c\ample. most mtcroffice facilitlcs today are tiber optic system~. while m05t fecdcr facilities
are rn1\'ll1cd on i.:oppcr I:ahlcs Hm\'e\·c;. the usc (If fihcr optics m thc tcedcr network " gr(l\\'Ing
rapidly In Ihc distrihullon nClwork. wpper ':Jhle is hy far thc most wmmon tcchnnlogy.
.lllhough tiber Oplli: systcms are bcginnlng 10 be ;Jdoptcd.
:: To be more prCl:lsc. our unlls are "cuul\alcnt \llIce-frcqucncy circuits In usc:' although wc
usu~lIly Just reter to them as "ClrCUIlS.'· For e\amplc. :l vOice frcquency coppcr Circuli on IWO or
lour Wlrc, ..:ounts as onc i.:m.:uiL Each VOl":C fre~uency equl\'alcnl i.:lrCUI! In usc on a ..:arncr sy"lem
IS <:OUnleu as one <:ircull, Both switched and ucui"::lled CIrcuits arc Includcu. For O;ll:l SCf\'lCes. cach
n-l Kbi, IS consluercd to bc cqulv:llcnt 10 nnc i.:lrCUIl. Thus. a lcascd OS 1 hnc ( 1.5~~ ~1hi"l I'

i,;llunteu a" 2.. I:m;UIlS,

J SOWH': Year-cnd 199:' ARMIS data rcpt,ncd to the FCC.
" The tllslOncal data lor IY~O- \9lN I' ITOIll TFT files. thc hlstom:al daw lor 19lJ{)- 199':. I'> tmm
AR~IlS rerom 1ileo wltn the FCC. and the piannlOg oata for 1994-1 '195 IS lhc wel~hlcC1 average
Irom Ine se\en LEC~ (rcprcsenllng mcr l.)() million working access lines In I'19~) lll:lt prmlded u,s
planning dat~l. I We used Inc planning daw In our forecast bccause we have generally' l\lunO that thc
liN sc\cral \ ears 01 planning O'll'll' rellahk anu lmpro\'Cs mid- to long-range forecasts, i

/1 Scc Tahk ~,1 In :\na.:hmenl :. lor ARL i,;llmput'ltlons,
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Review & Uccate

Outside Plant-Feeder Cable

In the feeder plant. Digital Loop Carrier (DLe I "yslcm" han: bt:::=n n:ducm~ the
need for copper pair~ tor many years. Both metallic.:-b:.lsed and tiber-bJ:o-cJ OLe
systems h:l\"e been adopted. although fiber OLC system" are begmnll1:; W d,)111lT:a:;:
in the industry. The repiacemem of barh \"oice frequency copper CJhk ~ll1d m~:~:!:;~"

based DLC systems by tiber OptiC systems characterize flltttrt: technol(l~Y ('hang\? II:

the feeder plant.

Exhibit 5
Interoffice Technology Shares
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Exhibit 6 shows the percentage of access line" '>en'ed by each of the m<.1.1Ol"
technology types for me i:":811"tr:-. The forecast IS ha"cd on a multiple "ubstltlnion
analysl~ of hlstoncal Jnc Di~lImmg data. ,hown b\' the markers. Between 199:'

. The hlslonl:;ll dala !(lr Ill"I •. II),,,,, Irnm TFI rik~. the hl"lom:a! data lor 1l/l)1i·14l); I" lrom

.-\R~lIS reron, tileL1 \\1[h tb,' FCC. .Imi Ill;: pbnntn!,; t.l~la tor 19\)4-194:' I" the \\l:lghled ;I\era~e

from the cl;:n( LEC~ IrC'rrc"..·nllr.~ (llcr ,00 million \\orl-../ng ;K':C'~~ 11Ilc~ In I1Jl/.' > 111:/1 rrllnJ..:J u-
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Depreciation lives for Telecom EquIpment

and .:moo. conventional fiber-based OLe will continue to grow. reaching a peak at

about 23'ie of access lines by 2000. This period will also see the r.lpid growth of

fiber in the loop (FITL) systems. which. under the industry middle scenario

(discussed in the next section). are forecast to serve 15t;( of access lines by :000.
After 2000. FITL systems are forecast to rapidly displace all other types of feeder

technologies. serving 50'ie of access lines by 20Q.+. 90<;""( by 2010. and essentially

all access lines by 2015. Based on these results. an industry ARL of 7.0 to -.S

years i as of 1/1/95) is expected for feeder metallic cable. depending on which FITL

scenario is chosen.s

Exhibit 6
Feeder Technologies-Percentage of Access Lines
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Source: Tcchnology FUlUrcs. InL·.

plannlO~ dala. While OLe will cnnllnu.:- 111 'u!"-"\IIut.:- IN feeder \:(lppcr. FITL systems will also
Impact leeacr copper lacllilles 10 lhc samc manner 11 will Jlslrihullon lacilitics. Wilh \cr\' Ie\'
C\\:cplIons. FITL will require lihcr leeder. Thu~. "e 1O':0l'l'oratcJ thc FITL ,Idopllon IOtO the feeder
mulllple sUhslllullon an:liysb.
~ Sct: T<lhlc .~.2 10 AIl<l\:hmcm 3 lor ARL ~·('\mrul:llions.
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Review & update

Outside Plant-Distribution Cable

We use the term FITL to refer to any architecture that extends tiber tCl an area \)'

no more than several hundred customers: the last link to the customer ma~ t'~ \1f

copper pairs. coaxial cable. fiber. or wireless. There are u number or" ardllle.:tlIr~ ...

thm ure under consideration or are being planned. A true consensu" h;,b yet t\'

emef!:~e on a sin5!le FITL architecture. Continuin~ chan£!es in technolo!.!\. CCl't ....... - . - . - _.
regulation. business relationships. market forecusts. and market ~han~ assllmptio;1'"

probably mean consensus will be arrived at only gradually. Whute\'er architecture

is chosen. it will displace the vast majority of copper investment.

Our analysis of distribution facilities includes three scen:.rrios for the adoptiCln (1f

FITL. Each of these scenarios is based on composite forecast~ of the demand fl1r

wideb::md and broadband digital services. The "early" scenario ussume:-. that fiher

is deployed rapidly to meet the emerging demand for new wideband sen'ices at I.S

Mb/s or similar data rates. The "late" scenario assumes that wideband sen'ices are

deployed on copper pairs using interim copper technologies such as Asymmetrical

Digital Subscriber Line (ADSL I and High-speed Digital Subscriber Line (HDSL I.

and that fiber is not rapidly adopted until the demand for broadband sen' ices (..+::'
Mb/~ and above) emerges. The "middle" scenurio is an uverage of the two others.

Exhibit 7 shows forecasts for the demand for wideband und broadband seryiccs

from TFr s recent Nell' 5ffi'ices Stud.'". 9 Also shown is the required fiber

deployment under the early and Ime scenanos. respectively. Th~ rcl;llionship

between deployment (which detennines service ;}vailabilityl and demand i.. deri\'t~J

from a prior TFI analysi .. of the historical a\'ailabI1ity and adoption of fClllr n'
based services,! II Exhibit 3 graphically illustrates the a\'er.lging process llsed tlJ

ohtain the middle scenano from the other t\\"o.

l) L. K. \"anslon. \\. 1. K':lllll.:(I\, .mL! S El-Baur\-\;anc~ . .4 Fac.wl/I/1' or ,i1e FI/flll"l'" FO/"('('(HT.II'I

.\larkers (//ul TecJrIl(lioQ/L'5 119'J11. L. K V;mslon. S. El-Baun-:"ialll.:c. W J, Kcnncu~. and N, E.
Lu:\. COI1l,m,er-BlI.\('d 11/1111.:11I'.: alld Tel el'Ol/IlllllII1C(/f/(lll I: ForecasTS of \larke',1 IIl1d 7eel/1/0/ogle\

I I'J'J2): J, A. \1ar~h and L. 1\., \' an,ton. /lIlemcn!'" :\I1I/III1lC'tllll (/Ild TdecoIIIIIIIII/u'af/f/II.\:
Fort'casTS of .\/aJ'A,('TS aw/ Tel'hllrllo~'/e\ I I'J92 L 13, R. Kranll ;Jnu L. K. Vanston. Loud 1\ reo

\'(',work llIfercollI/(,l'lw/I alld Tc/Cl'OIIIIIIIIII/C (/T/OII \. ( I'J'J2 J. L. K. Vansllm. J. A. \ lar.;h. and S. 1\1
Hmllln, \'ideo COIIIIIIIIIIIC(/f/IIII\ (141,121: L. K. V;,tn,lon. J. A \brsh. and S 1\1 111I1IIIn.
Tt'iecnmIllIllIlCml(l/1I' for 7eu'!'/lu)/f/.4Limllccd Telen,l/olI i !1J92l: ;,tnd L. K. \'an"IOI1. 'v"1l
TC/CCOIIIIIII/IIICclf1rJ 11\ Sen/cn (/lui ,he PlIlJlil' Tclcr/ul//c ,\'('fl\nr;'; (11)\)?-) t AU"'lIn. TX,
Tl:cnnology Future,. In;:, I

II) \"allston. \1arsll. alld Hil1\on. Tdtl'nlllll/l/Ilicatllllls l0r Te/cn,lullliAdl'(lI/(,l!d 7,,1/'I'i.I/0II, pp,
J2:--1 -4: ;,tnJ \·an-ton ..\('11 Tl'/('('OIl/II/IIII/caW)/fs Scn/ccs alld tile Pllhllc Teil'p/ICI//" .\'('tlmrl...

1"1', -t, -:':.
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